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(54) NONAQUEOUS ELECTROLYTIC SECONDARY 
BATTERY AND ITS MANUFACTURE 

(57) Abstract: 

PURPOSE: To provide a new nonaqueous electrolytic 
secondary battery and its manufacture where the battery 
is of high voltage and high energy density, excellent in 
charge/ discharge characteristics, concurrently durable 
in cyclic life, and is high in reliability. 



CONSTITUTION: In a nonaqueous electrolytic secondary 
battery composed of a negative electrode, a positive 
electrode, and at least, of lithium ion conductive 
nonaqueous electrolyte, silicon oxide containing lithium 
or cilicic acid salt is used as negative electrode 
active material. The lower silicon oxide is particularly COPYRIGHT: (C)1994,JPO 



used, which is represented by a composition formula 
L ix SjO y (where, x20, and 2>y>0), and contains lithium. 
By this constitution, the secondary battery can thereby 
be obtained, in which negative electrode active material 
is low in potential, and is a base metal, charge/ 
discharge capacity is high in the potential area of low 
voltage of 0 to 1V in respect to litium, moreover, 
voltage is high, and energy density is also high because 
polarization (internal resistance) is low at the time of 
charge/discharge. And furthermore, the battery is 
excellent in high amperage current charge/discharge 
characteristics, concurrently is less deteriorated by 
over charging/over discharging, is durable in cyclic 
life, and is high in reliability. 
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ffiWfetttfttfts £ i: : b^cii3 : E«iil^^!(tt^cflc€,^•^b^>'J^ 
$ < ^ ;i*^©A v bft-S ©T'#tC$f 

£bv\, 

[0 0 3 6] ^B^@M©iE^^Ki:bTffi^e>ft-5 
««[#aWfc«L i a MbL c 02tt*©J:-»»K:bT-&rit1-« 

^t^aj*s. apt., y^ALi, 3S»ffe«M&tj% 

S«S:*-t*#BBftyf 6 0 0 "CSLtamBL tit b < « 
7 0 0-9 0 OTCOjBfll-CillSWlSteJt-rSiiltCftoTW 
«bfti>„ Li, M,RtJtL^©^&^iiLT-?fte>©S!Kb 

Ifflt*. 51^4 ~ 5 0^T'+^T'&5^ 

a -fe^ SrjREB* y M-?Z.£tffflh-V2b&. 

[0 0 3 7] ffllS&L i a MbL c 02tC^T, Liiali 
±IB©*D^r^{C^^Tti^i:t$Ma = 1 rtflSUlT*** 

±1 5%ss©^jtoTi^t,pitgT*fey, n% 

>^(C«j: y 0< a ^ 1 . 15 tf^ffiZ'$>&. 

tLTit. Co, Ni, Fe, Mn, Cr, V^W* 

b < , #cco, n i wmtwrnimtiT. &m*L 

tbTtt, 0<c*v3 0. 8 5<b + c^l. 3{Cfe^ 

±<8^©Sft»*<jiafT?*yff*bv\ ^-r^;i/ 
ifl^*i:iaic(STU 0<c^o. stcfi^Tflyci:* 
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[0 0 3 8] X, MBKtLTlt. y-y'^u^ZY 
;k*; K ;* k i, 

^.WmmmtLXLiClO/i , LiPF 6l LiBF 

4 . L i cf 3 so 3 mwf-v&jTi-yfimft&z® 
y ? * x y r if ymmftm&mttizm a y^m^ 

®i®ZttmttMfaWM9t&2>^ltL i 3 N, Li I 

[0 0 3 9] L^L^, *«9!JCJ:iy^«>AS*&-r 
5>r-fili©$tfb% ^'T^moimmt^L i x Si 

©asset y^wsjtfcataaEacDa^&fc^^in^ 
worn v mliz j: §ijcm^a©f£T, f*o tim * ;nf 

»BWM»Li x SiO y fe*g*«i:l-*Affi»cfe^T# 
LT#X U #*WW«jtf#f b L 

[0040] -iatc, m<mm%* se&zmmwm 

V )vma<D&TlZ'Dt£-tfZ > . 4ftC*J89iCDL i x S i O 
y (OSx, 0<y<2) 7*OT3*l«U?-9Afc&4rt- 

z^^m&ijmmmzMwmiimt Lxm^t=M^\z 

VZ> tt^<DWkiy&L\Z&& : &^^<D&<D<D'&it&V 

£«fcs ®fi©i*iSPffifit<z)tijn^-^©m?te©tttg^b % 
[0041] ±fB©«^p t gja^&^fs 

fb% 3f(CLi x SiOy (Ogx, 0<y<2) 
£ftS46Si^b^£fflV\&-&®^cfc^T, x^|y> 

a-jt^-h (ec) k'£Gtz$mwmzm^z& 
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R-R* fflr;i/*;!/*-!K*-K (r=r- £ 

********** U\ R&tfR' ttC n H2n+lT*^ 
SnS7;b4r;bST% n = K 2, 3, 4, 5©f^(C 

*>, -fblcpg)R&l>'R' tftl-Jim (n = l) ^x^;b 
8 (n = 2) ^^b^-^-K (DM 

C) , S?x*-;i,a-jj?*-|N (DEC) ^^^;bx^;b 
10 *-jK*-MgWJ:yff*U>. S.&IC ECfcftlT 

^fcflteM-ftlWatelX, ECfcR-R' S7;b* 

>j»m^#S*£ tR^tttt#8ttt»&3 : 1~ 
1 : 3 £ t 3 Z £ imiZ&£ h V \ 

[0042] wm&ni&wmtLxmm. 

LiC10 4 , LiPF 6> LiBF 4 , L i CF3 S 
20 O3, Li (CF 3 S0 2 ) 2N*3^AK 
[0 04 3] 

tpiznx&m y v ^ L^ < £ *, 0 ~ 3 v ©mil 
«te®«HT?3ae (cm y >g l y ^ a-t * > fepj^m 

jcy^^Aams (^My^^A) {c*fLo~iv©# 

fry 5774 h&v>mmmmiztty<T>mmz m-^i* 
j*m*^iBT* y , mzmftmmtimz ^T-wman 

[0 0 4 4] #(C. ^>fjR«^»jC*hrsiB|ifi|(^»© 
0 SiOy «SU xSSO, 2>y>0) feffl^fcS^IC 

^ 4 mm*®tiztt-tzmmm*m(Dft y ^ 2 r±<z) 
bbswic y •> a^ * > sriaattRffiT « sagp*,^^ 

[0 0 4 5] 3S(C *«WC«*y^i>Aft«q(iffs^ 

mamm* l < it^wat^ ^&z&mmm.\z& 

V^Tt*. y^^A^^;U©UL* C^i 8 0-C) J^T®fi 
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to o 4 6] zL<Dmz&ttmimmjmfi>tie>mm 

itifr-f Lt^bfrT-ii&^tf, rkomizjmzftz. BP 

^ir^^mcDmitm^ l < m&i$. 
m*mm l t~m*$mtfmte. o x-w^mm. *&?m&; 
y, 3©fi4^^*T'©u^^A-f>r>©#ft)S^ 

[0 0 4 7] ^fSM^ic^ss^^oit 

y # 2 ai:o/r-f m<nmm& l < a^mtKis^x 

ofc*IMS*Ki*U &{Cy#0CDLi x S ncfcwtte 
$W *Wie®|g^©**» <b &&#ttfftii& LT ^£<Z)lC 
*fU V*V2±l£$mirZW#k<Dmmit®>L i x S 
iOy (fiU xSO, 2>y>0) (4. *>f JWR^-i: 

[0 0 4 8] !HI^fC£LTM^e>ft.g>&-&®l 

«<»&4 v*u<tt*neu:0DWt{as:^u *»o^a< 

£&0<a^l. 1 5CDRg-eL i-Y^-X©^ 

«b^jibt*»j. fr-oms&mmiz & taws 

iO^fic^O. 0 5^c<0. 5(Cfe^T^7bvjN 

i a MbL c 0 2 fi, B&tfS ifirfr*b&Via-N 
a C r 0 2 a©«Ki«»©fiMHfcL i a MbQ 2 ©3S#:£ 
WSJUM©— gp# BXttSi T?tB»£ iXfea-NaCr 

S i JBWiX. ^ffiCfcTWWilSI^L i h (Lit 
flHfc) lCi>#fiEL*#6. ^-fntC-&«k, BXBSi(0# 

sicky, iieffiis^o^-^flK&s^wb-t&fc*, Li 
^aicj&s^T-fes titans. 

[0 0 4 9] ZL<Dtc8). ^ne>©*»WtCj:SA«?g|iJ 
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[0 0 5 0] X, y^£2»t:^*S>r>fjR©IWb«>& 

^mmniL i.xm^z*mio>#ikwmz3K®mz 

fcwt, LT E C^jfcj_"C3£3ft& R • R' S! 

ic «t y , ^&xW©®ft?&©^?^#*3§£^ic i 

10 fePCK^fljKIChLTL iCl O4 *J>L i P F 6 * 

^mvmm. &iz#jm<mtmiv&3Li x sio y 

(0< y <2) £*ffi?S4Wfc**«»u:M^fe*£K: 
tt. A*BKc«mKCDdMKc <fc y »u < ifxims. L, 
asfi**©** y ii Uc J: SiWKSf *®(ST*^F L v ^©^CM 
U EC&-£#Lfc«»lR. ftKECilDECXttDM 
' Cffl«£«8»;:$J*WI?Jl £ LT L i C 1 0 4 *> L i P 
F 6 ^Sr^Lfcm^S&MVAfe^rlCtt, ISfSi®^ 

20 0*#i£L<{6«3*W 3tefiWBW*q?L<fiLhU A 

[0051] sofcwcj; v*&wzmz&mizm 

[0 0 5 2] 

[jissm] mi\& izrvmi&miznx, *$m\zm& 
#tK9M'rzz ?kmm<D Mw>m)W.£>imwm izm v 

30 (c^svnTs 1 ItttffitBl-ZMteZimtr-xX'&V. ft 
WftMZN i y y *bfe^>i/^«W!©«S:«[yiio: 

ftffimmx& y *JH^r-^ l tc^^f ^ h^$4^Tv^ 
•So ^a«3Jju mj£»*©7;i/5-9A«€:ia[gl 5m 

#<Z>y^">A7*>f;i/&atSl 4 mmKLfTfeift^fe*)© 
5:iEE«Lfet;©T'$)i)„ 7tt^{gfl^r®$:N i >l y^PLfe 
l/^tfBH^fflS-tr-^Tf » y, flFfflSS83-S:* 

40 ftSttti»g^S:fflv^fl^Snfc^filT»*y, 6(i 

zmmm^mfrb&&ftmimn{bx>2bv. ^mms 

f i/ >©#?LM-7 -r e, -feyt u- ^ t-& 
y, «tp?fi*^as*iTv^s. 8t±jKy^nt:i/>S:± 

zte-ot^mz, ttmm>r-xffl nBtfifowizur y ffi»f 

50 it LTVN* 0 .«ffi©^$ 14, ^1 20mm, 
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6 mmfiot. 

[0053] <mm i ) *mmmmm 5 &&©$ 

O3 & Ui&HJ&C J: U 5 3m m«Tfc»8*Bfi Ufc 
%©&#»«K:«i5$S*Wta i: U 3*ucaMB80fc LT 

£SAJt3 0:6 5: 5©«£T»&l/C4tU§«&*!li: 
U #Ki©flUfffi^&*x>l/>tfHK©*v h*^ 
fc*fMftSMt# 6 2 t o n/ c m2TB» 1 5 

mmfSO. 5mm©^l/7 MCj&fflE$3£L;M& 20 10 

o-cT'i ommm±i)u®tmvtt<D&immtLfr. 

[0 0 5 4] X. Jfct&fflfe©. ±K®*»WJC«S?Sft 

-i hzmm. (.mm.rt.ms) tLxm^ma, ± 

rf<^-hi:i, h^r2/x^>©#^Jtl : IS 

^ffiff (CifittM >J ? A L i C 1 O4 5:1 1 ?g 

ftSLfcfc©*^*:. 
[0 0 5 5] i®»CLTffiRS*Vfem»t4. SfflTfl 20 

5 Jummw&\$W(&ftx#7mm&z.mfaz> zt\z 

«fe y+£*AftaWif? U y^A7*-f;i/H*RWK: 

U A fcl^ST'ffl ^fcW^Ufc^TJHj 0 . 4 V 

[0 0 5 6] £©8fc:LTfEHLfeWftfc, £*T, 

A, ^*l6©®yffiA;&l>*R£:0. 4 mA 30 

©**»■?, (WBfc^frfcflUaSKiy^A-r* 

o. 4v, urn <.#mmfre>WKm*'^v*vj*<<*> 

5 V©£^T'5te&*miM * ;i/ fc £© 3 1M * -H/ 

©3iM*;i/@©?c®#f4£EI4lc, ftttfttt&BIs 
*Jl/©ft. ^«m&r«*»WB»CUfe«l!lS:4WWU« 

[0 0 5 7] |I|2~6fr6BJ§e>fr&$tC, *56WtC«fcS 

< , ?awt®"Br5S»««*^f l < ttek+s z t 

* l </h$ < & o xfe y , w&a&m (MffitjQ tm 50 
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&m&A<DftmM<Dffi®mT*2bz y ? Ata*"*** 

4*©iHfcfefcl<<te>r>r^K»v*Ttt > wmm* 
&4>/i>lcSEm!S^4 «^L£Mfc#}i&ofc#& 
UsS&^LTfcy, ^©flBiteT©';*-* A>f*>©£ 

[00 5 8] (3SHfi#|2) SIS6WlfflfS*Jta©f«t)y 
K, ^©faagffifty W K©r«MtXr>f3RS i o 2 

^©fcftUBSoiSfl* tfg^biiBgiB) tUfflv^ 

i: Wl 7 r ■< h S:, *S#5?Ut bT«« l T-fflv^ 
©^I^Ili^^T^ y;i^WBI«S:Sftit3 0:6 5: 

SC2ton/cm2 T'ltl 5ramf $0. 5mm© 
^ \/V hfCiQEEJS83^Lfe|ft. 2 0 0"CT 1 O^RSMEEftl 

#«®5:Mv ^feJ^^J > ?s<Tm&M 1 1 ra»tc LTH 

[0 0 5 9] ^©lifCLTff^tlfemMBlCOVxTt;!! 

H*»e>W*»&*KU *£S£ft©tt?llB& HSg^iJl©* 

twjs. ap*>, 3fcm^oT*Hi©Li-Ai-^^ 
e>«w»»t , K:y^«>i»-f*>*«ikmstu ^©y-^A 

b icmswb^wtc y A>f Aflaass n y ^ ^ 
aistu wm&it'&mLxm&nL i -ai^wc 

zx\ ?SlWlbttiiaB©^s«K:«kyy^-^A&*&-t 

S-!r-f3(S©i(Kbtey*fiJtLfe«Ji, ^©^©SfW-^m 
0ttM*;WC»T, ^±8«BSrJeW»C»iy^'>A&4« 
"t4&^^>f3R©BWbttfi:?B«LT^^S. 

[0060] (^jg^j 3 ) *mMMte. mmm 1 omn 
h a ©ms y (cTi B©*i{c Lx-^m b otmm 
ctms) *rfflv>fc#^T-&y, \mm<D^mm 

[00 6 1] *^Jg^J©?S« c S*©»»c LT^L 

fe. *BMby^-">ALiOH • H20trmt>r<4ms 

i 02i:jEffiKbA±i?'>AV2 O5 L i : S i : V 
= 2:0. 9:0. 1 ©=E;WfcT'?l#E£JS^T+#ii£ 
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UTcft £©»£tt&**0*» 1 0 0 0' C(D^MX 1 2 
WijllLfc. *£P& »e>ftfe£j*|*&«&£5 3 
(i m&rFKMV&Btil bfc ti© &*ggS6ffl®?gfejR c£L 

[0 0 6 2] £©»lCLT»e>ttfc*fBCK:oVxT*>5fc 
ftsftl 1 £ H*&?Hft*iM * jugflgfc £?To fc„ 3©I$<Z) 

L£. H**e>»IBfrfcaHc, #IQ60!l©ttiftCtt. £S£01 
l Rtf 2 ©3MSiSfcfts«ftA&tf B i: RM»c«i.fea& 

[0 0 6 3] X, *»W»C«*«|fiA, B&tfC©i&& 
la, b&tfcli^GDL i -A l-^^mffiKftUt- 
0. 4~+0. 6V «fe« , Jf-'>AfC*rUT*&0~lV 

[00 64] (£S60!4 ) ftM 5 LT#g! 

#y;W»fl&flW&M*fct6 5:20:1 5 ©#J£T'il£ 
n/cm2 T'Bil 5mmJP$0. 3mmCD^.Uv He 

Tf§6*ifeft5»B5SiiaR«imttt7-{ 

7 tC^L-WtLfe^ 2 0 0-CT* 1 0 \%mffi£ 

mmm% l tc &© v ^T±i*a> n ywm&zvm l 

[0 0 6 5] f^fflffiCDJSSWEfcLTli. ±l2©ilMtS:s 

#2~0©&©3«©*>CD£JB^TJt*fcL^ BP*>, 
(b l) y = 2tcfflS-r*zH!Mb'?r>f*Si02 

*-flfc #AK!KgO . (d 1) y=HCffiat*H» 

lb*-riSS i o m6!miru<< R JMJCttGB) . 
(e) y = 0lC*BS-f-5##<D>T-fi?iS i (rUflK^^ 

[0 0 6 6] «H»tt^ , nifl/>A-jK*-htx^U 

1:1: 2iB^jffiKJCjlffi3B»'J^-">ALiC104 * 
l^;i//l*§PL£=fc©£ffi^£ 0 ZCOmiZLTtfmZ 

titzmmit. mux- imr$tm^-i?>yz&tz&. & 
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WURKittiftS 3 tc «fc y -t-5te&f fcjWtff U 

mMmi±i±, ^SfcLTAJiy^^A&^a-efli^fea 

[0 0 6 7] £<0«K:bTfEKLfeWlS«:, JgTF, 
-?n®ttffl bfcf^ffl«®?»ft« b 1 , d 1 , e fcfcjjs 

u tffiBi, di, Ei:BSfBi-s 0 me>©®kB 

1 , D 1 RXfE 5: 1 mACMgWSU 7cm (W!SR##» 

io m^i&j) ©if<iihmK-o. 4v, jjth; (i^m^&tt 

-hit. 

[0 0 6 8] H7&tfH8*»6l|ib3^3S!«IIC ffiti&CS 

1 o y x&zftz^jmnmimz-maMt^zttmM 
zm^t=.mmiz&^x. trjmm&&izttt2>mmffii- 
m<Dtty w 2 at/ o icffi^-r sawiB i Rvrw&E iztt 

20 ^ y £ {sXtpm<W&0<y<2£m?2>9MDl<Dfi 

MoMitl±0i^b</J>$ < 4otfe'J, 

^3il*^^ 0 #(C, MM<DL i - A 1 ^IffitCM 
LT-0. 4~+0. 6V (£MVrVUZttLXm0 

~iv}c*f^-rs) ©«&^m&ii^c©^sjrm^^ 
9t£ Lxmzmnx^2>z£tf$-frz> a 

30 [00 6 9] BP*), ^mtCftoT*f®CDLi-Al-^ 

M*yimfflt#z&wiLTftmmDfflfits i o y 
^^ytmm^tiv^^^^i-^^m<Dmt^L 

i x SiOy «^-r*. ^JCiWWClRbTt*. 3©^f 
-fb^L i x S i Oy ^e>U5 1 t7A^pJ->AV|Dij^ I p ( c^ 

ffi$n, nm&ip*:®®)Lxzma>Li-Ai&&ipK 
^2n&z£\z&*m%izm i )Mvmmx&2>. z. 

z.x\ mans i o y tti iHis^^cmtc,}: y y 

40 ^m-tzT^mommh i x s i o y *^Lfc« 

imiZl$V1-VA$:'£j§?Z'r-(m<nWtiV®)L i x - S i 
Oy S:?K«LTV^S. 3©^'J^^A$:^-f-5>r'1' 
momW&Hhii SiOy U^^A&^tC 
Stffibfc«JB«)BWb«>SiOy (^fixWtJB) ©<r>f 
mtS^tc^t-S^J^^OJrb y #.T!HWf JR S i 

0 2 i:-?r-f^#^S i £<Dtpffiem0<y<2Z%-rz> 

{&w$mow&izmzmmffi.tfmix \^z£^ 

50 i-ZLilA^S. 



(ID WWI529 9 774 l* 

21 22 

to 070) znit. ±&<miz#>(MBxmizm-& •matt, mw$itLxmw\4xm\^o)tmv>f? 
8mm^<Dbbytfo<y<2(mz%?2>>r'i&<m yr^vi. ^mthxm&m^xm^t^tn^s. 

WmmiS i O y «, ^^^fcBftStlR^Wfe&afll IfMT* y;i4feffi|jg«&£ftft3 0:5 5:1 5©#J£ 

T«y. ££*£l*mKl*£»J£<, ^a>«l«Bfll5fttf> g^2ton/cra2T'til5mmfS0. 3mm© 
T-© y A-f *>®fMftKtfi« < > JLo, y 9 ^ u h iztasmm Lximm 5 fc»fe. 3©iltlC LX 

[007 1] (»J5) *^6(affi|li, £Kft|4 ©flsjB [0 0 7 5] 3©«KLTfc&kfcWfiD 2tCo^T% 

seta***. 1-^3686004 i:ra*»cuTBi««:«aF& ^;n^^fofe„ z(Dm<D3vj vfr&vmcmm. 

to 0 7 2] *mmnfflOLt:ik(zmzisT'&&L [0076] mfrbmfrumz. 3*H9A,Ba>mm 

fc„ Tmitvrv&L i oh • h 2 otmmm^xm^ mmitrnms i 001 gs^y 1 1 oomAh/g« 

fc%»©traii-BKfc^*SiOi:S:Li : S i = l : ±©iWate*y, I^fWlffiRi-Al-^Si 

lffl^MT<lt#£fflVM+^bm 3©?gHr^ K*ft,T0. 6V (£MV =f-*j AlC*f LT^ 1 VIZttfc 

&^^Etf7 0 0' C©SST*1 2B#P^D^aSL "t-S) JKT®*&«l«*5^%i5«)Tfey, JEtCJt^m 

fc. ftSPtk #e>nfe^fi»tt»S:fiEa5 3i*m^TK:»i* ®»yiiLtCJ:*»«a*®iS<b C!M*;i^t) #/J> 
»:zL£^©£#£iMM©^«f i:LTfflvxfe. 3© 20 ^7K@^S-<^mmoDA®S^S^LT#tc®n 

«ttCbT»e>*lfc*Sft3Rf ti. L i S i O1.5 <D¥m& X^ZZtiPftfrZ. 

***U ^m^^lcMI-SS^^KoJty^ [0 0 7 7] (jH«aj7) 3tefifeS^©^l64CDm?- 

[0 0 7 3] i©«tJCLT»&*lfcmffiFfCOV>T%»^ A**;i/£Lfc. fftgffitt*© J: 3 ICf^bt; 

MM4 fcHWfcaa»iM *;i/K»S:fTofc. 3©B#© ^5 3 MmOTtC^^L^-^-fb^^^ (S i 

*S*&ifefi60S4 fcHHWc, ISI7~8{C#f3LT^bfc. O) znizmmMtLXV^Vr^ bt. Ummt 

m&e>m*tmz* *mm}<DW&Fi^ mmw4<Dtr ^xmmrtvwmitimzMMfte 5 : 20 : 15 

^^WC^&g^-^O.tb y # 2 T'&S^fft ©ffl-^T'^ UT-fftm^&li; U 2 h>/ c m2 T'ttS 

(DmimS i 0 2 &fli^fe«ffljB 1 tim^Xmmm- 30 l 5mm^3 0. 3mm©^lxy hKMEj^Ufc^ 

^*tK*HMWttt*^*vrv*4#, y^ifSW 2 0 0-CT- 1 0fimX&8MLtz*<DZftmMt. Lfc^ 

ttttMfc^hd <3fc#C®l^##oT^5. 303i:^ [0078] SiOttLi ^" > *iShi1z.Wffi6frX\ 

%>t4 mmmizm-^mmm=m.(D^v t lx& 0 mmvmiz l i > # u- s&u^ > 

[oo7 4] (mmme) *mmx'\tmm4xm^ *. 

%© t |q D-^b^-f Si S i O 5 3 ft mPXTlZ [00 79] 

M&m$LLt-*<DZttMffi<Dm%m.£isxm^fc. 3©* [^2] 



SiO+xLi*+xe- £ LixSiO 



[00 80] Zl©*§&-fe;i/T\ m9Vyirtf;)/#^tf 

^A (CV) &WtL&#6, flUBfiBKS**e,©#*» 
*©^&^bfec CV©m/±^ffltt0~3 V (vs 
L i/L i + ) T\ X^r-v>iEg«l OmV/f^ 



^56^©^? 1 (c^-r o 
[0 0 8 1] 
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(12) 
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(*7 3rttt*«tt) 


(HA/1) 


PC 


LiC10« 


X 


PC-DME (1:1) 


LiC10« 


X 


PC-EC-DME (1:1:2) 


LiClO* 


A 


EC-DME (1:1) 


LiClO* 


A 


EC-DEC (1:1) 


LiCIO* 


O 


EC-DEC (1:1) 


LiPF* 


O 



a • • • #xf6£ m& 
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